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(54) Coating moving substrates 

(57) There is disclosed an apparatus as illustrated in Fig. 1 for producing a wear-resistant coating 20 on a 
thin metallic strip 1, for example for the manufacture of coating scrapers for paper webs. 

In the apparatus the strip 1 is fed from one reel 2, 7, over a roller 5 to pass the coating unit 10, to be 
taken up on another reel 7, 2 and the apparatus is reversed after each pass so that the strip passes back 
and forth through the coating station. 

After preparatory surface treatment the strip 1 is passed longitudinally through a coating station in which 
coating material in a molten state is sprayed onto the strip by a unit 10 as the strip passes. The wear- 
resistant coating is built up in steps by the application of several coating layers one on top of the other, 
each being applied during a respective pass of the strip through the coating station. The strip speed and 
the capacity of the unit 10 are adjusted in relation to each other so that the heat supplied to the carrier 
material by each coating layer applied will be so slight in relation to the thermal capacity of the carrier 
material that the temperature increase in the carrier material does not cause any change in the physical 
properties of the carrier material. After each pass of the strip 1 the strip is caused or allowed to cool so 
that the heat applied to the carrier material by the spraying on of each layer of coating is substantially 
removed therefrom before a new coating layer is applied. 
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SPECIFICATION 

Method of and equipment for applying a 
wear-resistant coating on a thin, metallic 
5 strip-shaped carrier material 

The present Invention relates to a. method of 
applying a wear-resistant coating to a strip of 
metallic carrier material, for example in the 

10 manufacture of scrapers, blades and the like. 
The invention also relates to apparatus for 
carrying out the method. 

The invention is of particular, but not exclu- 
sive utility in the manufacture of scrapers, 

15 blades and the like, particularly coating and 
smoothing scrapers for moving paper webs. 

Developments in paper-coating technology 
tend towards coating plants with higher and 
higher production rates. Plants exist today 

20 with paper web speeds of up to 1500 m/min. 
and more, the width of the paper web some- 
times being as much as 8 meters or more. 
Such plants demand great precision of the 
doctor used for such coating particularly since 

25 the quantity of coating composition applied is 
usually not more than 5-25 g/m 2 paper sur- 
face. In this field it is important that the layer 
of coating composition on the paper web 
must be perfectly uniform. 

30 The coating result of such a coating plant is 
affected to a great extent by the length of the 
blade bevel in the direction of travel of the 
web in relation to the spring force applied on 
the flexible blade. The surface pressure ap- 

35 plied, i.e. the pressure per unit surface area 
exerted via the bevel on the surface of the 
paper, known as the specific surface pressure, 
has decisive significance for the quantity of 
coating composition remaining on the web. A 

40 specific ratio therefore prevails between the 
extent of the bevel and the yielding properties 
of the blade. To prevent changes in the extent 
of the bevel surface due to wear during the 
coating process, therefore, such coating 

45 blades are now normally pre-ground to ensure 
a bevel extent and bevel angle which corre- 
spond as closely as possible to the actual 
conditions prevailing during the coating pro- 
cess itself. It is also important that the flexibil- 

50 rty of the blade is adjusted to the prevailing 
spring force so that the blade will adjust to 
any uneveness in the web and also allow 
through defects such as lumps or thicker 
patches in the paper web. 

55 Conventional doctor blades do give a good 
coating result, but they have the drawback of 
being subject to rapid and uneven wear and 
must therefore be replac d after only a small 
part of the blade material has become worn. 

60 This is because, for practical reasons, th 

coating blad , which generally cooperates with 
one side of the coated paper web and a rub- 
ber-clad support roller carrying the other side 
of the paper web, is wider than the paper 

65 web. Furthermor , pigment dispersions of clay 



in water are usually used for coating paper, 
which means that both the coating compo- 
sition and the paper w b its If have an ex- 
tremely abrasive effect on the edge of the 

70 blade. On the other hand, those parts of the 
blades located beyond the paper web and 
thus merely in contact with the rubber-clad 
support roller during the coating process, are 
subjected to negligible wear. This means that 
75 the edge of the blade, initially straight, will 
become worn and somewhat concave along 
the sections where the paper web runs and 
after a while the coating across the web will 
become uneven. In practice, therefore, con- 

80 ventional blades must be replaced after only a 
few hours running. This is expensive, not only 
from the material point of view, but also be- 
cause it incurs expensive shut-downs followed 
by new running-in periods. 

85 A great deal of work has been put into 
endeavours to increase the service, life of con- 
ventional coating blades and the properties of 
the traditional blade have been optimized by a 
suitable choice of steel composition and by 
90 treatments such as annealing. 

In theory, it might be possible to increase 
the service life of such a coating blade by 
using a blade material which in itself is more 
wear-resistant than the conventional spring- 
95 steel. Materials apparently suitable, such as 
hard metals and cermets, are not always suffi- 
ciently flexible. Indeed such materials are often 
extremely brittle and would therefore break 
easily due to the stresses normally occurring 

100 from time to time in use of a doctor blade. 
In technical fields other than coating, at- 
tempts have previously been made to solve 
wear problems by attaching pieces or strips of 
more wear-resistant material to the carrier ma- 

105 terial used. Hard chromium plating or plating 
with some other metal has also been sug- 
gested as a means of giving inherently soft 
carrier materials a better wearing surface. Ex- 
tensive experiments earned out to solve the 

110 problem of wear in doctor blades in similar 
ways have been unsuccessful with the thin 
coating blades used in paper manufacture. 
These known solutions proved difficult to 
implement from the technical point of view 

115 with the thin blade material used and it was 
also found that the desirable properties of the 
thin basic blade material, such as flexibility, 
necessary for good coating results, were con- 
siderably detracted from by the measures 

120 adopted to improve wear-resistance, h is, of 
course, essential that a coating blade having 
an improv d wear-resistanc as compared 
with conventional blades should hav not only 
a longer service life, but still give a p rfectly 

125 satisfactory coating result, rf rt is to be 
adopted. 

Such a r suit is not achieved if th flexibility 
and uniform surface of th blade decreases as 
a r suit of the measures adopted to increas 
130 wear-resistance. 
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(t is an object of the present Invention to 
provide a method of applying a wear-resistant 
coating to a strip f metallic cam r material, 
which method facilitates the manufacture of 
5 coating and scraper blades and the like having 
an improved wear-resistance and yet providing 
satisfactory results in use. 

According to the invention, there is provided 
a method of applying a wear-resistant coating 

10 to a strip of metallic carrier material in which 
said wear-resistant coating is built up on said 
strip in a plurality of successive coating steps, 
in each of which the strip is passed longitudi- 
nally through a coating zone in a coating sta- 

15 tion, in which coating zone coating means in 
the coating station sprays continuously onto 
the strip a molten coating agent, which, when 
hardened, is wear-resistant and wherein the 
heat applied in each said step to the strip by 

20 spraying of the molten coating material ther- 
eon, is substantially removed from the strip 
before the next said coating step, and wherein 
the heat applied to the strip in each said coat- 
ing step is so small, in relation to the heat 

25 capacity of the strip, that the temperature in- 
crease in the strip is insufficient to change the 
physical properties of the carrier material. 

In a preferred embodiment of the method, a 
thin, flexible, metallic, strip having a maximum 

30 thickness of 2.0mm is used and, after a pre- 
paratory surface treatment, is provided in 
steps, with a coating of wear-resistant ma- 
terial to a total thickness of at most, 0.35mm. 
The invention also relates to apparatus for 

35 producing a wear-resistant coating on a strip 
of metallic carrier material, by the method of 
the invention, the apparatus including a coat- 
ing station, a coating zone in the coating sta- 
tion, coating means for spraying a molten 

40 coating material in said coating zone, support 
means for supporting a strip extending 
through said coating station and having at 
least a portion passing through said coating 
zone, and driving means for driving a strip 

45 supported by said support means through the 
coating zone. 

Embodiments of the invention are described 
below, by way of example, with reference to 
the accompanying drawings which:- 

50 Figure 7 is a diagrammatic side view of an 
apparatus embodying the invention for coating 
a metallic strip with wear-resistant material, 

Figure 2 is a view from above of the appa- 
ratus shown in Rg. 1, 

55 Figure 3 is a diagrammatic side view of a 
variant of the apparatus of Rg. 1, 

Figure 4 is a view in section to an enlarged 
scale along the line A-A in Rg. 3, and 
Figure 5 is a diagrammatic view, from 

60 abov , illustrating the use of a variant appara- 
tus for simultaneously coating two strips. 

Referring to the drawings, Rg. 1 shows an 
apparatus for applying a wear-resistant coating 
on a strip 1 of metallic carrier material. If the 

65 equipm nt is to be used in the manufacture of 



flexibl steel blades for paper coating, a car- 
rier material is preferably used which has a 
thickness of 0.10-0.70 mm and a hardness 
of at least 22 Rockwell C. The carrier material 
70 is preferably a surface-tempered carbon steel 
of spring steel type with the following compo- 
sition, for instance: 



c 


1.02% 


Si 


0.20% 


Mn 


0.40% 




0.03% 




0.025% 



80 The strip 1 is initially passed from a reel 2 
in the direction of the arrow 3 via a guide 
roller 4 to a rotating, journalled roller 5 and 
thence via another guide roller 6 to a reel 7. 
The winding angle over the surface of the rol- 
85 ler 5 is designated. If desired the roller 5 may 
be water-cooled. The apparatus also com- 
prises two drive rollers 8 and 9, arranged 
slightly above the guide rollers 4 and 6. These 
drive rollers 8, 9 are driven by suitable means 
90 such as air motors, adjustable with respect to 
speed and direction of rotation. A coating- 
spraying unit 10 is arranged at an adjustable 
distance above the roller, and a jet fascicle of 
molten coating material emitted by the unit is 
95 designated 11. Before the strip 1 is caused to. 
pass the jet fascicle 1 1 , it may be caused to 
co-operate with a surface-treating means 12, 
e.g. in the form of a rotating grinding wheel 
or steel brush which is arranged to be 

100 pressed with suitable force against the strip. 
Said surface-treating means is shown by the 
broken line 12' in its operative position, i.e. 
pressed against the strip. 
It has been found preferable, in some cases, 

105 instead of careful grinding and/or brushing for 
the preparatory surface treatment, to use spe- 
cial blasting with carborundum powder or the 
like, preferably having a grain size of less than 
0.2 mm. In this case the blasting should pre- 

110 ferably be performed at an angle of at most 
45° to the surface of the strip. 

Rg. 2 is a view from above of the appara- 
tus Rg. 1 and for the sake of clarity the coat- 
ing unit 10 has been omitted. The circular 

115 area designated 13 in Rg. 2 corresponds to 
the circular zone at the level of the strip be- 
low unit 10 over which coating materia) is 
sprayed from the spraying unit 10. The spray- 
ing unit 10 has been adjusted so that the 

120 zone 13 is located on the edge T4 of the 
strip 1 . As the strip 1 is moved continuously 
longitudinally in the direction of the arrow 3, 
therefore, a layer of coating material is deposi- 
ted along the hatched section 15 along one 

125 edge of the strip 1. 

Th apparatus shown in Rgs. 1 and 2 can 
also be run in the opposite direction, i.e. in 
the direction of the arrow 16. For the reasons 
set out below, it has been found advisable for 

130 the coating to be built up of several layers 
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and in order to achieve this, therefore, a first 
coating layer is applied to the strip material as 
it passes the spraying unit 10 for th first 
time in the direction of the arrow 3, wherein 
5 pon the direction of movement is reversed 
and a second layer is applied on top of the 
first layer already applied on the strip, by run- 
ning the strip back to the reel 2 in the direc- 
tion of the arrow 16. The strip-shaped ma- 

10 terial is thus run backwards and forwards be- 
tween the reels 2 and 7 until the desired 
thickness of the coating has been achieved. 

The Wear-resistant coating is applied by a 
thermal spraying technique in which a molten 

15 coating material is sprayed against the surface 
to be coated. In the present case plasma or 
flame spraying are suitable methods. With 
plasma-spraying, preferable in many cases, a 
gas is heated so intensely by an arc that the 

20 gas achieves plasma state. In this plasma 
state the gas is sprayed from a nozzle in a jet 
and the material to be used for coating is 
supplied to the plasma jet in powder form by 
a earner gas. The powder thus melts immedi- 

25 ately and is thrown by the jet in molten state 
onto the surface to be coated. To avoid heat- 
damage on the extremely thin steel blade be- 
ing coated, the coating, very thin in itself, is 
built up in steps, with the strip being cooled 

30 after each step. 

The apparatus shown schematically in Fig. 3 
also comprises rotatably journalled roller 5, 
reels 2 and 7, drive rollers 8 and 9 and metal- 
spraying unit 10 identical with those of Figs. 

35 1 and 2. To avoid problems in winding up the 
strip 1 as it is coated, some accessories, 
shown in Fig. 3, may be used. Since coating 
is only applied along one edge of the strip, 
problems arise when winding it onto the reels. 

40 In order to fill out the space on the uncoated 
part of the strip between two turns, therefore, 
a strip-shaped interiayer 1 7 of cardboard, for 
instance, is inserted between each turn of the 
strip-shaped earner material 1 wound onto the 

45 reel and the adjacent turn. In the arrangement 
shown, a first length of material 17 is thus 
unwound and wound continuously from one 
reel 18, via a guide roller 19, and inserted 
and removed continuously between the wind- 

50 ing turns on the reel 2 and a second length of 
material \7 is likewise wound and unwound 
continuously from another reel 18, via another 
guide roller 19 and removed and inserted re- 
peatedly between the turns on reel 7. 

55 The support roller 5 shown in Figs. 1-3 
may be omitted in certain cases. It is, how- 
ev r, important that the strip can be f d past 
the coating station in a c ntrolled manner. 
The coating unit may even be laterally displa- 

60 ceable to nable special coating effects. 
Fig. 4 shows a section through winding 
turns of the strip material 1 wound in this 
manner together with an interiayer. The coat- 
ing lay r applied on on edg of the strip 1 is 

65 designat d 20. 



If the int rlayer 17 is somewhat thicker, and 
considerably wider than the applied coating 
layer 20, the strip 1 will form a stabl roll 
even though the part of the strip 1 with the 

70 coating 20 is unsupported. The interiayer 17 
should preferably be located at some distance 
from the inner edge of the coating 20. 

Rg 5 illustrates the operation of a variant 
apparatus, in which two strips of carrier ma- 

75 terial 1 and 1', respectively, with longitudinal 
edges 21, 2 V facing each other and closely 
adjacent, are fed through a coating station 
with a layout in principle the same as the 
apparatus shown in Figs. 1 and 2, with the 

80 upper surfaces of the strips lying in the same 
common cylindrical surface as one another. 
The circular coating zone obtained from the jet 
fascicle 1 1 of the coating unit 10 is here de- 
noted 22 and the areas covered due to the 

85 movement of the strip 1, V are designated 
23, 24, respectively. As can be seen, sub- 
stantially the entire coating zone 22 is utilised 
here to produce coatings up to the edges 21, 
21' or the strips 1, 1', respectively. This en- 

90 ables considerable savings in coating material 
to be achieved. The two-strip coating arrange- 
ment shown in Rg. 5 also offers a consider- 
able increase in production. 
In some cases the two-strip coating shown 

95 in Rg. 5 may influence a controlled guiding of 
the two abutting longitudinal edges of the 
strips. 

According to one alternative embodiment of 
the present method a "two-strip" production 

100 in one and the same coating operation could 
be achieved in which method a single strip of 
carrier material having a greater width than 
that in Rg. 2 is provided with a wear-resistant 
coating over a longitudinal band extending 

1 05 down the middle of the strip. By subsequently 
cutting said strip along the coated mid-section 
two blade blanks are achieved. 

This "two-strip" process can be further im- 
proved by providing the carrier material inrtiat- 

110 ly— i.e. before the coating operation -with a 
substantially V-shaped longitudinal groove 
along its middle, whereafter the middle of the 
strip, including said longitudinally extending 
groove, is provided with said wear-resistant 

115 coating and the thus coated strip is thereafter 
cut along the bottom of said groove to pro- 
vide two strips each coated on its upper pla- 
nar surface as well as on an adjoining bevel 
surface extending to an edge, each bevel sur- 

120 face being a part of said V-groove. 

In single-strip coating using a plasma unit, a 
nozzle is usually ch sen which gives a coating 
width of ca 5 mm. This means that the circu- 
lar coating zone should have a diameter of ca 

125 8 mm if coating is to be obtain d right out to 
the edge of the strip. Thus, with single-strip 
coating only about 2/3 of the coating zone is 
used, tf two strips are to be coated simultane- 
ously as in Fig. 5, the nozzl of th coating 

130 unit is suitably xchanged for one giving a 
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total coating zone of 10-12 mm. A coating 
width of about 5 mm is then obtained on 
each strip, entailing a considerable saving in 
material. If the same amount of heat is appGed 
5 in both cases, the speed of travel of the 
strips will be the same but the production will 
be doubled since two strips are treated simul- 
taneously. 

if the desired width of the coating zone is 

10 greater than the diameter of the circular spray 
zone 13 or 22, a lateral displacement of the 
coating unit with respect to the strip-shaped 
material can be performed when the direction 
of feed of the strip material is reversed, so 

15 that the coating is built up on opposite sides 
of the coating zone alternately. 

In a further embodiment of the present in- 
vention (not shown) both the opposite planar 
surfaces of a strip of carrier material are 

20 coated with said wear-resistant coating. By 
performing a subsequent machining operation 
in order to obtain a bevelled surface of the 
thus coated strip, such bevelled surface ex- 
tending from one of said opposite surfaces of 

25 the strip to the other obliquely with respect to 
said surfaces, a doctor blade is provided with 
a bevelled surface having a hard entry part 
provided by said wear-resistant material on 
one surface of the strip, a soft central part 

30 provided by the exposed carrier material and 
an exit part provided by said wear-resistant 
coating on the opposite said surface of the 
strip. 

. The wear-resistant material may comprise 

35 one or more metals, cermets, ceramic ma- 
terials, metal oxides and/or metal carbides, 
either alone or in combination. 

Special precautions are taken to prevent the 
strip 1 from being sufficiently heated by the 

40 material deposited, while the coating is being 
built up, to cause distortion of the stip or 
alteration of its physical properties. Such heat- 
ing is a real risk because, due to its low heat 
capacity, the thin strip of carrier material used 

45 can very quickly absorb so much heat that the 
temperature limit before a change in material 
properties occurs, is exceeded. 

The heat quantity applied per unit time in 
the spraying of the wear-resistant material is 

50 relatively constant for a given capacity and 
setting of the spraying unit. The stepwise 
build-up of the coating proposed according to 
the invention is effected by applying several 
extremely thin layers in thicknesses of 

55 0.002-0.04 mm one on top of the other to 
form the total coating, which should have a 
total thickness of 0.05-0.35 mm. Practical ex- 
periments hav shown that the thickness of 
individual layers should preferably not exceed 

60 10% of the thickness of th carrier material. 
The strip material is passed through the 
coating station at such a speed in relation to 
the capacity of the coating unit that th heat 
supplied to the carrier material by each coat- 

65 ing layer is so slight in relation to the thermal 



capacity of the earner material that the tem- 
perature increase in the carrier material does 
not cause any change in the physical proper- 
ties of the earner material. The heat thus ap- 
70 plied in each coating step to the earner ma- 
terial can be removed therefrom before the 
next coating step, for example by normal heat 
loss to the environment. If desired, an addi- 
tional cooling effect can be achieved by 
75 bringing the strip-shaped earned material Into 
mechanical contact with a cooled roller surface 
during its passage over the rotating roller. 
Cooling can be effected, for instance, by sup- 
plying the roller 5 with coolant internally. Of 
80 course, the carrier material can also be sub- 
jected to cooling by the direct supply of cool- 
ant, for instance by the use of liquid carbon 
dioxide or by extra air cooling should natural 
cooling of the carrier material be insufficient. 
85 The apparatus shown in Fig. 1 was run in 
the following manner 

A steel strip of tempered carbon steel with 
a thickness of 0.305 mm and strip width of 
76 mm was used as earner material. The 
90 steel strip was wound in rolls of 400 m. A 
plasma unit was used for coating. In the first 
case only one strip of earner material was run 
through the equipment, which was operated 
so that the strip passed in the direction of 
95 arrow 3, with the roller 9 driving and the rol- 
ler 8 braking. Pre-treating was carried out by 
a soft, flexible, rotating grinding wheel com- 
prising radially projecting emery cloth. This 
pre-treatment was performed the first time the 

100 material passed through the equipment. The 
nozzle of the plasma unit was located ca. 80 
mm from the surface of the strip and the cir- 
cular coating zone had a diameter of ca. 12 
mm. This resulted in a coating 8 mm wide 

105 along the strip of carrier material. Ther layer 
thickness of the first coating step was esti- 
mated to be 0.01 mm and the strip speed 
was 40 m/min. No discolouring of the coated 
strip, nor deformation due to heat could be 

1 10 detected and there had obviously been no lo- 
cal overheating of the strip. The total time for 
the first passage of the strip through the coat- 
ing means was ca. 10 minutes. After renew- 
ing the coating powder in the spray unit, a 

115 second coating layer was applied by reversing 
the direction of rotation of the drive rollers 
and adjusting them so that the strip and >the 
rotating roller were driven by the roller 
8 -with the roller 9 braking. An improvement 

120 in the coating in the pre-treated surface layer 
could be achieved in some cases if a layer of 
binder was applied as the first layer. The strip 
speed was ca. 40 m/min and the thickness of 
layers applied subsequently was ca. 0.01 mm. 

125 The strip temperatur remained substantially 
the same as at its first passage through the 
coating station. After another frfte n passages 
of th strip, through the coating station, th 
total thickness of the coating was 0.150 mm. 

130 The strip thus coated was then ground to a 
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surface finish f ca.0.5/x after which th 
strip was cut int suitable lengths. 

The final grinding of the coating surface to a 
finish of less than 3.0/4 R. is preferably 
5 achieved by means of a diamond grinding 
wheel, the grinding surface having particles 
with a particle size not exceeding 0.1mm, pre- 
ferably within the range 0.01 -0.05mm, em- 
bedded in a suitable binder. 

10 As mentioned above, the wear-resistant ma- 
terial used in the coating according to the in- 
vention may suitably consist of cermets, metal 
oxides or metal carbides. However, in the 
case of paper-coating scrapers, the scraper- 

15 coating material most suitable for each spe- 
cific purpose may have to be selected taking 
into account, for instance, the quality of pa- 
per-coating desired. Although certain coating 
materials, such as chromium oxide, for in- 

20 stance, offer good wear-resistance, it has 
been noted that there may be a slight deter- 
ioration in the coating performance after some 
time in use. 
Surprisingly, blade-coatings consisting pri- 

25 marily of alumina have proved to be particu- 
larly suitable for manufacturing scrapers giving 
high-quality paper-coating required for some 
purposes. Particularly good results have been 
achieved using blade-coatings of alumina 

30 (AljOJ with a small quantity of some other 
metal oxide, such as titanium oxide {TiOJ. 

In a variant, not shown, the strip 1 is 
passed successively through a plurality of 
coating stations, each with a respective coat- 

35 ing unit, so that a plurality of coating layers 
are applied during each pass of the strip, or 
possibly all the coating stations are provided. 

In such a variant, the strip is cooled after 
passing from each coating station and before 

40 passing to the next, so that it is not allowed 
to become too hot. 

In a further variant of the invention two or 
more strips may be coated with wear-resistant 
material simultaneously by arranging the strips 

45 in superimposed face-to-face relationship but 
with the or each strip above the lowest being 
off set laterally, in the same direction, with 
respect to the strip below to expose the re- 
gion of the upper face of the strip below, 

50 adjacent the respective edge of the strip be- 
low, being , the region of the strip below to be 
coated, and by then passing the strips, thus 
superimposed, through the coating station to 
spray wear-resistant coating onto the exposed 

55 edge portions of the upper faces of the strips 
simultaneously. The terms above, below, up- 
per etc. are not, of course, int nded to limit 
this variant to any particular orientation but- 
are used simply for clarity. 

60 The following xperiments with scrapers 
manufactured in accordance with the invention 
confirm the desired improvement ov r convert 
ti nal scrapers achi ved. 

65 Experiment I 



A blad manufactured in accordance with 
the invention,, with a wear-resistant surface 
coating of alumina and titanium oxide was 
used for coating a wood-free printing paper. 

70 The web speed was 500 m/min and the coat- 
ing composition used was a water dispersion 
of 20% kaolin and 80% calcium carbonate. 

The blade could be used for 30 hours with 
good coating result. 

75 A conventional coating blade without a 
coating used under equivalent conditions, had 
to be changed after 4 hours running. 

Experiment 2 

80 A blade manufactured in accordance with 
the invention, with a wear-resistant coating of 
aluminia, was used for coating a wood-free 
paper with a coating composition based on a 
water dispersion of pigment. The web speed 

85 was 400m/min. The blade gave a perfectly 
satisfactory coating result over a period of 60 
hours. 

A control experiment using a conventional 
blade without a wear-resistant coating showed 
90 that this conventional scraper must be re- 
placed after a running time of 8 hours. 

Experiment 3 

. A blade manufactured in accordance with 
95 the invention, having a wear-resistant coating 
of alumina was used to manufacture creped 
tissue in a Yankee machine. The blade of 
spring steel was 1.2mm thick, and had a 
coating 10mm wide and 0.200mm thick. The 

100 width of the strip was 3m and its speed of 
travel was 900m/min. The blade inserted in 
the blade holder of the paper machine, pro- 
duced a perfectly satisfactory creping result 
for over 10 hours. 

105 Even with the wear-resistant coating, scra- 
pers or blades manufactured from strip-shaped 
material coated as described with reference to 
the drawings have substantially the same flexi- 
bility as the uncoated carrier material and a 

1 10 perfectly satisfactory coating result is thus gu- 
aranteed. The step-wise building up of the 
very thin surface coating as proposed, ensures 
good flexibility and minimum brittleness in the 
coating layer itself. 

115 

CLAIMS 

1. A method of applying a wear-resistant 
coating to a strip of metallic carrier material in 
which said wear-resistant coating is built up 

120 on said strip in a plurality of successive coat- 
ing steps, in each of which the strip is passed 
longitudinally through a coating zone in a coat- 
ing station, in which coating zone coating 
means in the coating station sprays continu- 

125 ously onto the strip a molten coating agent, 
which, when hardened, is wear-resistant and 
wher in th heat applied in each said step to 
the strip by spraying of the molten coating 
material th r on, is substantially r moved from 

130 th strip befor the next said coating step. 
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and wherein the heat applied to the strip in 
each said coating step is so small, in relation 
to the heat capacity of the strip, that the tem- 
perature increase in the strip is insufficient to 
5 change the physical properties of the carrier 
material. 

2. A method according to claim 1 wherein, 
prior to said coating steps, at least the zone 
of the strip to be coated is subjected to a 

10 preparatory surface treatment. 

3. A method according to claim 1 or claim 
2, in which the thickness of the layer of coat- 
ing agent applied to the strip in each said 
coating step is less than one tenth of the 

15 thickness of the strip of earner material. 

4. A method according to claim 1, 2 or 3 
in which, immediately prior to the first said 
coating step, Jha strip has a maximum thick- 
ness of 2.0 mm, and wherein a total thick- 

20 ness of at most 0.35 mm of said wear-resis- 
tant material is applied in said coating steps. 

5. A method according to claim 4 wherein 
the thickness of the layer of coating agent 
applied in each coating step is within a range 

25 of 0.002-0.04 mm. 

6. A method according to claim 4 in 
which, after said coating steps, the surface of 
the coating is given a finish of less than 3.0/* 
R„ at least partially by grinding. 

30 .7. A method according to any preceding 
claim, in which all of said coating steps are 
carried out in a single said coating station, 
and in which the strip is passed alternately 
backwards and forwards through the coating 

35 station, each said coating step being carried 
out during a respective pass through the coat- 
ing station. 

8. A method according to claim 7, in 
which, during each pass through the coating 

40 station, the strip passing into the coating sta- 
tion and the strip passing therefrom is respec- 
tively delivered from and taken up on, respec- 
tive reels, the direction of rotation of each reel 
being reversed between successive passes so 

45 that the reel which acts as as take-up reel in 
one pass acts as delivery reel in the next, and 
vice versa, 

9. A method according to claim 2, in 
which the preparatory surface treatment is 

50 performed by brushing with steel brushes. 

10. A method according to claim 2, in 
which the preparatory surface treatment is 
performed by blasting with an abrasive having 
a grain size less than 0.2 mm. 

55 11. A method according to claim 10 in 
which the abrasive is carborundum powder or 
the like. 

12. A method according to any preceding 
claim in which during and/or betwe n succes- 

60 siv coating steps, the carrier material is 
cooled by b ing brought into direct contact 
with a cooling medium. 

13. A method according to any preceding 
claim, in which the strip is supported, during 

65 is passag through the coating station, by a 



roller supporting the surface of the strip ma- 
terial opposite that which is t be coated, the 
roller being in good thermal and mechanical 
control with the strip. 
70 14. A method according to any preceding 
claim in which the molten coating agent is 
applied- by plasma-spraying. 

15. A method according to any preceding 
claim, in which two strips of metallic carrier 

75 material are passed longitudinally through said 
coating station simultaneously, the two strips 
being arranged parallel with one another, edge 
to edge. 

16. A method according to any of claims. 
80 1 to 14 in which said coating of wear-resis- 
tant material is applied in a band extending 
along the middle of the strip and wherein, 
after said coating steps, the strip is slit longi- 
tudinally along its middle, into two sub^strips 

85 each having a region adjacent a respective 
edge coated with said wear-resistant material. 

17. A method according to claim 16, in 
which the strip, prior to the coating steps, is 
provided with a longitudinal V-section groove 

90 located intermediate its edges and wherein, in 
said coating steps, said wear-resistant coating 
agent is applied over a longitudinally extending 
coating area including said groove, and 
wherein, after said coating steps, the strip is 

95 split longitudinally along the bottom of said 
groove to provide two sub-strips each having 
a coated bevel edge portion as well as an 
adjoining coated portion of one of the two 
major surfaces of the strip. 
100 18. A method according to any preceding 
claim in which, during said coating steps, the 
strip is coated on opposite major surfaces 
thereof. 

19. A method according to one or more of 
105 claims 1 to 15, in which the wear-resistant 
coating agent is selected from the group com- 
prising metals, ceramics, cermets, metal ox- 
ides and metal carbides singly or in combina- 
tion. 

110 20. A method according to claim 19, in 
which the coating is formed of alumina. 

21. A method according to claim 19, in 
which the coating is formed of a mixture of 
alumina (AI2O3) with a relatively small quantity 

115 of another metal oxide. 

22. A method according to claim 20 
wherein said other metal oxide is titanium ox- 
ide (TiOJ. 

23. A method according to claim 22 
120 wherein alumina and titanium oxide are pre- 
sent in the proportion of 97% to 3%. 

24. A method according to any preceding 
claim, wherein the coating of wear-resistant 
material on the strip is limited to a portion of 

125 the width of the strip, and wherein, betwe n 
coating steps, the strip is wound on a reel, 
with an interiayer, in the form of a strip of 
material of substantial thickness, being applied 
continuously between the .turns on th reel, 

130 said interiayer engaging th opposing surfaces 
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of the wound strip only on the uncoated sur- 
faces whereby the strip can be w und and 
unwound ev nty on said reel. 

25. A method according to claim 1, in 
5 which a plurality of strips of carrier material 

are arranged in face-to-face superimposed re- 
lationship but offset progressively laterally 
with respect to one another to expose a re- 
spective surface portion, adjacent a respective 

10 edge, of each strip, and the strips thus super- 
imposed are passed longitudinally through the 
coating zone, to pass said exposed edge por- 
tions through said coating zone to be coated 
with wear-resistant material, during each said 

15 coating step. 

26. Apparatus for use in applying a wear- 
resistant coating to a strip of metallic carrier 
material, by the method of claim 1 , including a 
coating station, a coating zone in the coating 

20 station, coating means for spraying a molten 
coating material in said coating zone, support 
means for supporting a strip extending 
through said coating station and having at 
least a portion passing through said coating 

25 zone, and driving means for driving a strip 
supported by said support means through the 
coating zone. 

27. Apparatus according to claim 26 in- 
cluding a respective reel disposed on either 

30 side of said coating station for take up and 
paying off of a said strip wound thereon and 
passing through said coating station, and re- 
spective reversible drive means for each said 
reel whereby the strip can be paid off from 

35 one said reel and taken up on the other, and 
vice versa, alternately, to make longitudinal 
passes through the coating station in opposite 
directions. 

28. Apparatus according to claim 27 in- 
40 eluding means for the supply, to each said 

reel, and the take-up therefrom, of a respec- 
tive strip of material of substantial thickness, 
to extend as an interiayer between uncoated 
portions of adjacent turns of a said strip on 
45 the respective reel. 

29. A metallic strip having a wear-resistant 
coating applied thereto by the method of any 
of claims 1 to 25 or the apparatus of any of 
claims 26 to 28. 

50 30. A method of applying a wear-resistant 
coating to a strip of metallic earner material, 
substantially as hereinbefore described with 
reference to the accompanying drawings. 
31. Apparatus for use in carrying out the 

55 method of claim 30 and substantially as here- 
inbefore described with reference to, and as 
shown in, Fig. 1 or Fig. 3 of the accompany- 
ing drawings. 

60 CLAIMS 

Amendm nts to the claims hav b n filed, 

and have the following effect:- 
New or textuaily amended claims hav been 

fil d as follows:- 
65 1. Apparatus for use in applying a wear- 



resistant coating t a strip of metallic earner 
material, including at least one coating station, 
a coating zone in the or each coating station, 
coating means for spraying a molten coating 

70 material in said coating zone, support means 
for supporting a strip extending through said 
coating station and having at least a portion 
passing through said coating zone, a respec- 
tive reel disposed on either side of said coat- 

75 ing station for take up and paying off of a 
said strip wound thereon and passing through 
said coating station, and respective reversible 
drive means for each said reel whereby the 
strip can be paid off from one said reel and 

80 taken up on the other, and wee vetisa, alter- 
nately, to make longitudinal passes through 
the coating station in opposite directions. 

2. Apparatus according to claim 1 including 
means for the supply, to each said reel, and 

85 the take-up therefrom, of a respective strip of 
material of substantial thickness, to extend as 
an interiayer between uncoated portions of ad- 
jacent turns of a said strip on the respective 
reel. 

90 3. Apparatus according to claim 1 or claim 
2 including means for cooling said support 
means to remove, from said strip, heat sup- 
plied thereto from molten coating material 
sprayed onto the strip in the coating zone. 

95 4. Apparatus according to claim 1 or claim 

2 including means for supplying a coolant gas 
directly to the strip to remove heat from the 
strip. 

5. Apparatus according to any preceding 
100 claim wherein said support means comprises a 

cylindrical support roller joumalled for rotation 
about its axis, and wherein two counter-rollers 
bear against the support roller at positions 
spaced circumferentially around the support 

1 05 roller on opposite sides of the coating station, 
whereby a strip being coated can be passed 
through the nip between said support roller 
and one of said counter-rollers, around the cir- 
cumference of the support roller in contact 

1 10 therewith, through said coating station, to the 
other counter roller, to pass through the nip 
between said drum and said other counter rol- 
ler. 

6. Apparatus for use in applying a wear- 

1 1 5 resistant coating to a strip of carrier material, 
substantially as hereinbefore described with 
reference to, and as shown in, Fig. 1 or Fig. 

3 of the accompanying drawings. 
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